I n a recent article Tracy [l] evaluated the accuracy of tropical cyclone forecasts. His comments on the bias of various forecast techniques needs further clarification. He discussed the bias with reference to north and south; then, instead of east and west, he used fast and slow. This description presumes only westward motion of tropical storms. In his figures 3 through 21 he used a large dot to represent the center of the observed positions and a cross to represent the forecast position. The disdirection is inadequate to determine if the forecast technique was too slow or too fast. If the description is correct for storms moving westward it should be just opposite for storms moving eastward. For storms moving northward or southward the terms fast and slow mould be identical to north and south errors.
At least some of the probability ellipses, figures 3 through 21, used to depict the distribution of the observed about the forecast positions are improperly oriented. The discrepancy can be discerned by visual inspection where the data are ample and the ellipses markedly elongated along the major axis. It appears that the ellipses have the proper dimensions but should be rotated 90'. Equations (1) and (2) in the paper define the shapes of the probability ellipses. Equation (3) then defines the orientation of these ellipses, and it is this orientation which is in question. The ellipses represent probability density values and should fit the plotted data in the If the data given in the article are assumed correct, the error appears to be in the interpretation of the rotation angle.
In the conventional x-y coordinate system (x positive to the east, y'positive to the north), the positive rotation is taken in the counterclockwise direction. That is, a positive angle requires a rotation from the positive xdirection toward the positive y-direction or counterclockwise. I n the coordinate system apparently used in the study, namely, the latitude and longitude system with longitude increasing in a positive sense toward the west, a positive rotation now requires a rotation from the positive longitude direction (west) into the positive latitude direction (north) or a clockwise rotation. Thus, in Tracy's figures 3 through 21, the major axes of the ellipses should be rotated in all cases in the opposite direction the amount given by the value of the rotation angle.
That the opposite rotation would bring the density ellipses into better agreement with the plotted data can be seen, for example, by examining Tracy's figure 16. Here the rotation angle of -114.6' would require an orientation of the major axis of the ellipse in an essentially east-northeast to west-southwest direction (a rotation of 29.2" in a counterclockwise direction from that shown in the figure) giving a better fit to the data. ( I thank Mr. Hoover and Mr. Jorgensen for their interest in my paper [I] . Soon after its publication, they and other readers called my attention to inconsistencies between the probability ellipses and the plotted data in figures 3-21, pages 412-417. The ellipses were inadvertently plotted incorrectly in a conventional 2-y co-ordinate system with x positive to the east, y positive to the north; but the ellipses were computed and should have been plotted (as are the data points) in an x-y coordinate system with x positive southward (positive latitude error) and y positive eastward (positive longitude error). The latter system was chosen as the more natural one for geographically orienting the vector errors, whose components were determined by subtracting the observed latitude (longitude) from the forecast latitude (longitude).
It has been determined that the variance of the latitude components, aZlat, and the variance of the longitude components aZlong, of the vector errors were incorrectly related to the coordinate axis from which the angle + was measured. Consequently, there can be no 90' rotation of the ellipses, as suggested by Mr. Hoover, to correct for this improper relationship.
All the angles have been recalculated and will be presented in a later section of this reply. When the ellipses are plotted with the correct angle, 4, the correspondence with the plotted data is much better. Except for those ellipses that were derived from a data sample which has been changed slightly after the discovery of a few data cards that mere incorrectly labeled, other features (lengths of majdr and minor axes, positions of canters, etc.) of the ellipses are not affected. Also, for those cases in which the data sample was slightly changed, the resulting effect on the dimensions of the probability ellipses is almost undetectable. However, the data in table 10 on page 412 in the paper will be changed considerably.
It should be noted that the above corrections are not the same as the change suggested by Mr. Jorgensen since he mistakenly assumed that I had used a coordinate system with positive x and y in the direction of increasing west longitude and increasing north latitude, respectively.
T o reply to Mr. Hoover's first paragraph, I must first change the first paragraph on page 416 of my paper to read as follows:
"Forecasts made while storms were in area C by the T-59 system yielded 'on the average' forecasts that were too far south and too slow, while those using the RHS system were primarily too fast, and those using the T-60 technique were too far south and too fast. Also in the area C, 'on the average' forecasts produced by the NWP method were too far south and too slow, those by the M-M method were primarily slightly slow, those by the PERS method were too slow, and in those by the WB method little bias was shown."
The above correction reflects appropriate changes for those forecasts in area C in which eastward movement of the tropical storms predominated over westward movement. A computer program was written for ealculating these eastward versus westward displacements. Hence the revised statements above are quantitatively based. These quantitative evaluations apply to figures 7, 9, 12, 15, 18, and 21 in my paper. From this tgbulation it can be determined that in no figure were less than 62 percent of the tropical storms for which vector errors are displayed moving with a predominant W-NNW movement.
From the above the writer believes that all the statements that have been made in the paper concerning those figures specified above are true.
In addition to the changes given above, the following corrections should be made in my paper: 
